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Abstract 
Hydrazine has been extensively used as one of fuel for spacecraft and satellite propulsion. However, 
hydrazine is toxic to human body and global environment. Therefore, the fuel for space plane needs 
the non-toxic clean fuel. Hydrogen has been extensively used as fuel for spacecraft propulsion system, 
which is environmentally friendly fuel. Hydrogen is generally produced by steam reforming of fossil 
fuels, but carbon dioxide (CO2 ) is formed as by-product which causes global warming. We have 
been investigating the development of new hydrogen production by using aluminum with water. 
Hydrogen production by aluminum with water forms only hydrogen and aluminum hydroxide. In this 
study, we investigated the control method in the production of hydrogen using Al powder by changing 
the reaction temperature, the size effect of Al powder on hydrogen production ability and the 
development of new Al alloys (Al-X: X= Sn, Zn, etc. ) for hydrogen production. 
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化の原因である CO2 を副生する． 
 
CnHm + n H2O → n CO + (m/2 + n) H2  (1) 
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した．20[μｍ]以下の Al 微粒子ではほとんどの Al
が水と短時間で反応し，水素を製造することが明
らかになった． 
図４ Al 微粒子での水素製造 

3.4 $O粉末の ;5'解析
図５ , 図６に Al（20[μｍ]～0）の水素製造実験
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は今後の研究課題である． 
 
図５ Al(20～0[μm])水素製造実験前の XRD 分析
 
 
図６ Al(20～0[μm])水素製造実験後の XRD 分析 
 
3.5 Al-Zn合金と Al-Sn合金の水素製造
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図６ Al(20～0[μm])水素製造実験後の XRD 分析 
 
3.5 Al-Zn合金と Al-Sn合金の水素製造












































































(1) Y. Kanda,Y. Uemichi, K. Higashino, and M. Sugioka, 
New hydrogen production by mechano-chemical 
reaction of aluminum with water, Abstract of The 8th 
Asian Pacific Conference on Sustainable Energy & 
Environmental Technologies (APCSEE2011), p113, 
Adelaide, 
Australia. 
(2) Y. Kanda, S. Kondo, S. Ooya, T. Kobayashi, Y. Uemichi, 
K. Higashino, and M. Sugioka, Green hydrogen 
production by mechanochemical mixing of aluminum 
with water, Journal of Chemical Engineering of Japan, 
44(2011), p803-808. 
(3) M. Sugioka, K. Higashino, Y. Uemichi, and Y. Kanda, 
Production of green hydrogen by mechanical mixing of 
aluminum with water using stainless steel reactor, 
Proceedings of The 4th Asian Pacific Confederation of 
Chemical Engineering Congress (2012), p675-676, 
Singapore. 
(4) M. Sugioka, K. Higashino, Y. Uemichi, and Y. Kanda, 
Production of green hydrogen by reaction of aluminum 
and water, Proceedings of 19th Regional Symposium on 


















(9)Charles D. Brown ， Spacecraft Propulsion (AIAA 
Education Series)，(1966) Chapter7, Table7.1. 
 
 
